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‘J’rc)pc)spherj  c ref ract, jvj t,y jnhomc)genei t.j C!S cause =50- piccJsecorlci
(g b-mm) radi o propagat-j  on de] ay excursi c)r)s cwer 1000- secc)nd time
sc; a]e,s at 20- degree C21evat. ic)ns [~]. ‘J’hc!sc! clel ay fluct.uat.  j c)ns are a
dcmnj nan~ error source f c)r ast. rcmw~ry and geodesy clcmle wj t.h Very 1 Ic)I”Jg
Base] ine 1 I“Jt.  (>rf  erOmC!t.  ry (VJ, I13 ) [? 1 , as we] 1 as GI c)hal Pc)sj t.j Onj I“lLI

Syst-ern (GPS) geodesy. ‘J’kJe clelay f luct. uat. jc)ns arj se prirnari Iy f rcm

refract. ivj Ly f luct. uat. ic)ns i n t.rc)pc)sphc!rj c water vapc)r , but.

f 1 uct.uat. j c)ns i n clry - Ccxnpc)ncmt. ref rac:t. j vi Ly are al SC) i mpc)rt.ant. at the
nllll lc!vel . Aft ,  er a revi ew c) f ~J C) W unc!c)rrect. ec] t.rc)pospherj c
rc!fract. ivj t-y fluctuations af f ect. racij o sc)urce pc)sj t.i c)n aT]c3 bas, el ine
vect. c)r ciet.ermj nat. i c)n at the f ew- nanc)racii aTl (I”Jr ZIC] )  :lI”JCi  f C2W-  Cm ] E!VC!]

respc!ct. jve] y, t.ec:hnj ques f c)r mi ni rni z.at. j c)n of t.rc)pc)sphc!rj  c errors
t.c) the 100- pj cc~radj an (1 - mm) level wj 11 be discussed.
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‘J’hc! Compc)nent.  C)f V] ,133 c]c!] ay frc]m whj  ckJ ast. rc)met.rj  C ancl gec)clet.  i C
i nf c)rlnat.i c)n i s ext. rac:t. eci i s the gec)met.rj c clel ay. 1 t. involves the clc)t
prc)cluct. c)f the base] ine wi t-h the rac]i c) source posi t.i c)I”J uni t. vE!Ct. Or.
7’rc)pc)spkJc!rj c f] uct. uati c)n errc)rs C a u s e ! c3el ay c!f f  c!ct. s whi Ch have t h e
s a me si gnat. ure as scmrce posi t.ic)n ancl base] ine vect. c)r shi ft. s. ‘J’h i s
p a p e r  wi 1 1 c]escribe hc)w t.rc)posphc!rj  c clelay f Iuct. uat. -ic)ns af f (!c~
ast, rc)mc!t.ri  c and geodct. i c pararnet.  ers, usin~~ a mode] for the spa t. i a I
ZII”J  C] t. C! Illp C)r EJ ] ~,~ruc~ure  c)f ref riict. jvj t-y f 1 uct. uat. j c)ns [1].

~j. r!.j @_z, j 12 cl 7‘ r.cx)splj.e Ci_.e .I.)c 1 .<iy __ }“ I.U.C: t..uu<j  t. i QI”I u:f.i .Q<:.LS
Stochast.i c rnc)de] s c>f refract. ivjt. y fluct, uat. ic)ns can be usc!ci t.c)

c>pt. j ma] 1 y est. jmate ast. rc)met. rj c c)r gec)cict. i c: pararnet.  ers [2,3]. ~’hc!
1 imj t.s t.c) opt. irnal c2st. j mat-i c)n are at t.hc nrac] c)r cm 1 eve] . It. is
t.hec)ret. j cal 1 y pc)ssib] e fc)r st. c)chast. i c mocie] 1 i ng t.c) perf c)rm at. t.hc
0.5- nrad c)r 5- mm 1 evel , but t.hi s accuracy WC)UI d rec~ui re ciet. aj 1 ecl
knc)w] eclge c)f t.ropc)spheri  c dynarni cs abcwc the c)bservj ng si t-e, whi Ch
i s c:c)st. ] y and irnpract. ica] . }+’c)r ast. rc)met,rj c purpc)ses, i t i s hi gh]y
desi rabl e t.o cal jbrat-e the t.rc)pc)spherj c clel ay at. the mm 1 eve] . A
cal i 13rat.j  C) I-

J scheme i nvc)lvi n<] water vapor radiometry, at. mc)spherj c
t.empc2rature and water vapc)r prof j 1 i ng, VIIB1 and (;PS measurc!mC!l”Jt.s,
aT”Jcl j nf rarecl spc!ct. roscc)py wi 1 1 be Clc!, scrjhed. The perf c)rmance c)f t.hi s
Lechni clue, whi ch shc)u 1 c1 be nodr the mm I eve] , i s current. ] y bei ng
a,ssess, eel.
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